Abstract Fuchs' uveitis is very often diagnosed with substantial delay, which is at the origin of deleterious effects such as unnecessary treatment and its consequences. The aim of this study was to analyse the type and frequency of posterior inflammatory and fluorescein angiographic signs in Fuchs' uveitis in conjunction with other clinical signs. Patients seen at the Centre for Ophthalmic Specialised Care (COS) in Lausanne and the Memorial A. de Rothschild, Clinique Générale-Beaulieu in Geneva between 1995 and 2008 with the diagnosis of Fuchs' uveitis and who had undergone a fundus fluorescein angiography (FFA) were analysed. In addition to FFA signs, the data collected included age, gender, initial and final visual acuities, clinical findings at presentation, mean diagnostic delay and ocular complications. Between 1995 and 2008, 105 patients seen in our centres in Lausanne and Geneva were diagnosed with Fuchs' uveitis. Forty of them (38.1%) had undergone at least one FFA. One patient was excluded because of a concomittant diagnosis of multiple sclerosis. In 28 of 39 patients (71.2%) diagnosis was not reached at presentation with a mean diagnosis delay of 3.67 ± 4.86 years (range: 1 month-24 years). The original erroneous diagnosis was intermediate uveitis in 16 patients (57.1%), posterior uveitis in two patients (7.1%), panuveitis in four patients (14.3%) and anterior granulomatous uveitis in six patients (21.4%). Fluorescein angiography demonstrated the presence of disc hyperfluorescence in 43/44 eyes (97.7%), sectorial peripheral retinal vascular leaking in 6/44 eyes (13.6%) and cystoid macular oedema in 4/44 eyes (9.1%), all of which were seen in eyes having undergone cataract surgery. Fuchs' uveitis was bilateral in 5/39 patients (12.8%). The most frequent clinical signs were vitritis in 42/44 eyes (95.5%), stellate keratic precipitates in 41 eyes (93.2%), posterior subcapsular opacities or cataract in 19 eyes (43.2%), and heterochromia in 19 eyes (43.2%). Fuchs' uveitis is a largely underdiagnosed uveitis, probably because the predominant vitreous involvement is ignored by many ophthalmologists. In addition, the nearly constant inflammatory fluorescein angiography findings reported here such as disc hyperfluorescence and, more rarely, peripheral retinal vascular leaking, are not well known and are not usually associated with Fuchs' uveitis but represent an additional factor leading to misdiagnosis. These findings need to be recognised in order to reduce diagnostic delay.
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Background
Fuchs' uveitis is a particular type of uveitis described comprehensively for the first time in 1906 by Ernst Fuchs [1] . In the 15th edition of his textbook Fuchs described the main features that are crucial in diagnosing Fuchs' uveitis: these include fine retrodescemetic keratic precipitates (KPs), vitreous infiltration, absence of iris inflammation, atrophic iris changes, lens opacification and good tolerance to surgery [2] . Fuchs' uveitis is seen around the world [3] [4] [5] [6] and its frequency in uveitis studies varies from 2% in Japan [7] and Portugal [8] to 8.32% in Italy [9] . Its aetiology is unknown but the main hypothesis is that an infectious triggering factor, possibly rubella virus and/or other viruses [10] [11] [12] , is at the origin of an autoimmune disease in genetically susceptible patients [13] [14] [15] . In most instances the condition is benign and does not require any anti-inflammatory therapy [16] . Although vitreous changes were clearly identified by Fuchs as a major sign in this condition along with typical KPs, iris atrophy and lens opacification, most of the attention has been given to the anterior clinical signs and vitreous involvement has been neglected in many studies over the years [13] [14] [15] [17] [18] [19] [20] . Although vitritis is cited in most studies, it does not usually appear in the abstracts of these articles nor is it put forward as a major element and is therefore not perceived by the average clinician to be characteristic of the condition. The presence of vitritis seems to be at the origin of misdiagnosis or of diagnostic delay.
Fluorescein was used to study Fuchs' uveitis for the first time in 1946 by Amsler who demonstrated increased penetration of fluorescein from the blood circulation into the anterior chamber corresponding to increased permeability of the blood-aqueous barrier [21] . This was later confirmed by fluorescein iris angiography showing leaking iris vessels around the pupil [22, 23] . Norrsell et al. found increased aqueous laser flare values and leaking iris vessels on fluorescein angiography in Fuchs' uveitis compared to normal eyes, postulating that leaking iris vessels are probably at the origin of the increased flare, an indication of an inflammatory process [24] . Less interest has been devoted to fundus fluorescein angiography (FFA) in Fuchs' uveitis except for a recent review of clinical features in Chinese Fuchs' uveitis patients which mentioned the presence of disc staining and retinal capillary leakage [25] . To the best of our knowledge this is, however, the first study specifically aimed at reporting FFA findings in Fuchs' uveitis.
Patients and methods
Charts of patients seen at the Centre for Ophthalmic Specialised Care (COS) in Lausanne and at Memorial A. de Rothschild Clinique Générale-Beaulieu in Geneva, Switzerland between 1995 and 2008 were reviewed. Patients with the diagnosis of Fuchs' uveitis who had undergone at least one fluorescein angiography were identified and their cases were studied retrospectively. All uveitis patients routinely have a complete uveitis ophthalmologic work-up. A detailed uveitis history is obtained including, especially in cases of Fuchs' uveitis, the onset of disease, the wrong diagnoses that were made and the treatments received. A complete ocular examination is performed that comprises laser flare photometry and gonioscopy, in addition to routine features such as Snellen visual acuity, slit-lamp examination, aplanation tonometry and funduscopy in mydriasis. Fluorescein angiography had already been performed before we saw the patients or was performed to ascertain the diagnosis by showing absence of cystoid macular oedema (CMO).
Particular attention was given to the signs found in Fuchs' uveitis such as laterality, presence and disposition of KPs, heterochromia, iris structure, presence of Koeppe nodules, presence of abnormal vessels in the irido-corneal angle, presence of opacities in the crystalline lens, vitreous infiltration and fundus lesions or scars.
Results

General findings and epidemiological data
Between 1995 and 2008, 105 patients (53 men and 52 women) seen in the uveitis clinic at the Centre for Ophthalmic Specialised Care (COS) in Lausanne and at the Memorial A. de Rothschild Clinique Générale-Beaulieu in Geneva were diagnosed with Fuchs' uveitis. The proportion of referred patients was 86%. Forty patients (38.1%) had a fluorescein angiography performed. One patient was excluded because the diagnosis of multiple sclerosis was established during the follow-up. There were 20 male and 19 female patients, and the mean age at diagnosis was 39 years (range: 11-71 years). In five of 39 patients (12.8%), involvement was bilateral giving a total of 44 Fuchs' eyes included in the study. In 28 of 39 patients (71.2%) diagnosis was not reached within 1 month after presentation to the ophthalmologist and the mean duration of the diagnostic delay was 3.67 ± 4.86 years (1 month-24 years) ( Table 1 ). The most frequent erroneous diagnoses were intermediate uveitis in 16 of 28 patients (57.1%), posterior uveitis in two patients (7.1%) and panuveitis in four patients (14.3%) making a total of 22 of 28 patients (78.6%) where Fuchs' uveitis was mistaken for a uveitis of the posterior segment. In six patients (21.4%) the improper diagnosis was anterior granulomatous uveitis.
Fluorescein angiographic findings (Table 2) In 39 patients fluorescein angiography had been performed at some time during evolution. Taking into account the five bilateral cases, a total of 44 eyes had an FFA performed that could be included in this study.
Disc hyperfluorescence was present in all but one patient (eye) (97.7%). Disc staining was evaluated on the late frame of angiography and graded as light, moderate or severe according to the intensity of the fluorescence (Fig. 1) . The only case without disc hyperfluorescence was known to have post-traumatic disc atrophy previous to the diagnosis of Fuchs' uveitis (Fig. 2) . Nine eyes (20.9%) presented a severe disc hyperfluorescence, eight eyes presented a moderate disc hyperfluorescence (18.6%) and 26 eyes presented a slight disc hyperfluorescence (60.5%). Interestingly, the severity of disc hyperfluorescence was not correlated with the degree of vitreous infiltration. Furthermore, in patients who underwent more than one fluorescein angiography during follow-up, disc staining remained mostly unchanged on successive fluorescein angiographies (Fig. 3) .
In the five patients with bilateral involvement, there was an equal vitreous infiltration between the two eyes, ranging from 0.5 to 3? cells. In all patients, a symmetrical bilateral disc hyperfluorescence was present (Fig. 4) .
A slight mid-peripheral retinal vascular leakage was present in six eyes (13.6%) (Fig. 5) . A chorioretinal scar was seen at the fundus examination in five eyes (11.4%), but never presented as a pathological hyperfluorescence on fluorescein angiography.
Four patients (9.1%) showed macular oedema, and all of them had previously undergone cataract surgery (Fig. 6) . None of the non-operated patients showed CMO and absence of angiographic macular oedema in longstanding uveitis with pronounced vitreous infiltration was considered confirmatory of the diagnosis of Fuchs' uveitis.
Clinical symptoms and signs
The most common symptoms reported were the presence of floaters in 20 patients (51.3%), decreased vision in 15 patients (38.5%) and ocular pain or discomfort in three patients (7.7%).
The clinical signs are listed in Table 3 . The most frequent sign found, vitreous infiltration, was present (27.3%). A chorioretinal scar was seen in five eyes (11.4%), either peripheral (three eyes) or central (macular in one eye, parapapillary in one eye). Three patients (6.8%) developed a peripheral hole or tear that had to be sealed off by laser therapy. CMO was not seen by funduscopic examination in any of the patients.
Discussion
To the best of our knowledge this is the first study aimed at systematically analysing FFA findings in Fuchs' uveitis. To date one article from China mentioned inflammatory angiographic signs in their Fuchs' series [25] . Our study is the result of chance findings resulting from the analysis of fluorescein angiographies brought by referred patients. In suspected cases of Fuchs' uveitis, additional angiographies were performed when a blurred or hyperhaemic disc was present at fundoscopy or, at the time where we did not have an OCT instrument at our disposal, to show the absence of CMO despite prolonged vitreous inflammation, so giving an additional element in confirming Fuchs' uveitis. FFA was also performed in cases with a confirmed diagnosis of Fuchs' uveitis that showed a decrease of visual acuity after cataract surgery. The first remarkable finding was the quasiconstant involvement of the optic disc in Fuchs' uveitis always showing hyperfluorescence of diverse grade, except in one case where the optic disc had been devascularised by blunt trauma causing partial disc avulsion in the past. The rate of almost 100% disc hyperfluorescence might be a result biased towards hyperpositivity because, in a large proportion of cases, angiographies that had already been performed during previous consultations elsewhere were included, with the possible corollary that only patients with more severe inflammation had undergone an FFA. Second, retinal vasculitis of the small peripheral retinal vessels is not a rare occurrence (present in 13.6%). Third, none of the Fuchs' patients presented CMO despite frequent severe and prolonged vitreous infiltration and prominent hot discs. This finding is so consistent that it should be used as an additional diagnostic criterium for Fuchs' uveitis. The exception to this are Fuchs' patients that have undergone cataract surgery and it should be noted that once an eye with Fuchs' uveitis has been operated on, the macula is no longer protected from the development of CMO, representing the fourth important finding of our study.
When looking at the erroneous diagnoses before the diagnosis of Fuchs' uveitis was made, uveitis of the posterior segment made up the majority of wrong diagnoses in over 70% of the non-diagnosed patients. It appears that the vitreous involvement is not identified as being associated with Fuchs' uveitis and therefore diverts the clinician from the diagnosis of Fuchs' uveitis. This misorientation can be additionally strengthened and the clinician further misled by the presence of disc hyperfluorescence and the less frequent peripheral retinal vasculitis on fluorescein angiography. In the literature of the last 2-3 decades, Fuchs' uveitis is mostly identified as an anterior uveitis, and it is the anterior involvement that is described and analysed in detail leaving posterior segment involvement in the background, although it is cited in most of the papers [13, 15, [17] [18] [19] [20] . The hypothetical mechanisms to explain disc hyperfluorescence on fluorescein angiography in Fuchs' uveitis could be either an inflammatory breakdown of the blood-ocular barrier, similarly to the blood-aqueous barrier breakdown shown in iris fluorescein angiography studies [21, 23, 24] , or the occurrence of mechanical traction by heavy infiltrated vitreous around the optic disc (and along peripheral retinal vessels, explaining vascular retinal leaking). However, it should be noted that optic disc hyperfluorescence is not proportional to vitreous infiltration and pronounced disc hyperfluorescence can be found even in a very slightly infiltrated vitreous.
Given the large number of misdiagnoses of Fuchs' uveitis due to unawareness of posterior segment involvement, it is crucial to incorporate these posterior signs into the main clinical picture of Fuchs' uveitis, as mentioned by Fuchs himself [1] . Inflammatory angiographic signs are now known to be part of posterior involvement that should no longer mislead the clinician and allow diagnosis as early as possible in order to avoid unnecessary work-up, but more importantly to avoid useless, potentially dangerous therapy.
In summary, the heterogeneity of the clinical presentation of Fuchs' uveitis renders the diagnosis difficult in some patients, especially when posterior features are prominent and not recognised as being part of the clinical picture of Fuchs' uveitis. Therefore, in order to avoid misdiagnosis in future, recognition of vitreous involvement and angiographic inflammatory signs as being characteristic signs of Fuchs' uveitis is important. Beside the usual wellknown features such as characteristic KPs, iris structure changes, heterochromia, lens opacification, Koeppe nodules and the constant absence of posterior synechiae, the less well-known posterior features presented here should be taken into account in the diagnosis of Fuchs' uveitis. This should include angiographic findings reported in the present study such as the absence of CMO despite pronounced and prolonged inflammatory involvement in non-operated Fuchs' eyes and disc hyperfluorescence, both of which are present in almost 100% of patients.
